Data describing the radius of curvature of the anterior surface of the human lens have been re-examined for (i) far-accommodated lenses and (ii) near-accommo dated or excised lenses. It is found that, with increasing age, the curvatures converge to an intermediate value.
It is generally agreed that the anterior lens surface shows the greatest changes in power during accom modation,14 Fig. 1 shows a number Diagram of the forces involved in accommodation in a non-presbyopic eye. The substance alone (left) has a flatter profile than the near-accommodated lens, but the anterior surface is more curved than the far-accommodated lens. The intact excised lens (centre, essentially the same as . the maximally near-accommodated lens) has a shape different from the near-accommodated lens largely due to the equatorial squeeze exerted by the capsule. (This is indicated by an inward capsular force balanced by an outward elastic force exerted by the lens substance.) In the far-accommodated state, the equatorial squeeze is removed by zonular tension near the equator (shown as balanced outward zonular forces and inward capsular forces in parentheses, and the absence of an equatorial elastic lens substance force), and in addition an inward flattening force is exerted on the anterior surface by the capsule. (This is shown by balanced inward force and outward lens substance force; a similar pair of forces, but of consider ably smaller magnitude, is shown for the posterior surface.) H. 1. WYATT AND R. F. FISHER the cause and location of the elasticity changes related to prebyopia remain to be determined.
In developing the present general perspective, we neglected lens growth in the interval from adoles cence to age 65 years. In this interval, the diameter of the lens increases in the range of 12%25 to about 8% (data collected in fig. 4.14 Secondly, the data of Fig. 1 suggest that above age 65 years there is a decrease in the radius of curvature, at a time when the far and near curves are the same, and there is no accommodative amplitude. It is hard to avoid the conclusion that the intrinsic shape of the lens substance becomes more curved at this late stage, and therefore it is plausible that there is a more gradual increase in curvature of the intrinsic shape at younger agessuch a gradual curve might well pass through the single datum point.
It is worth noting that other proposed causes of presbyopia, such as geometric factors, can fit comfortably within the framework suggested here, since any factor which reduces the ability of the capsule to mould the lens substance will contribute to the 'emergence' of the intrinsic shape of the substance.
Finally, if, as proposed here, the intrinsic shape of the lens substance does not change much with age, then the refractive state which an individual is destined to reach in their presbyopic years (except ing the possibility of environmentally related elonga tion of the eyeball) could be predetermined -in fact, in a sense, could be present though not observed -at an early age.
